According to these suggestions, there is an equilibrium within the brain between the two groups of biogenic amines : serotonin-catecholamine on one hand, while acetylcholine-histamine on the other. Parkinsonism is characterized by an imbalance between these two systems and can be corrected either by increasing the neurohumoral content of one system or by decreasing that of the other.
Since the therapeutic efficacy of phenothiazine group of tranquillizer bears a close correlation with their antiserotonin (8) and antiadrenergic (9) water so that the solution in no case contained more than 5% ethanol. It was than cooled to room temperature before use. Experiments were run simultaneously with solutions of the drugs as well as with the solvent alone (5% aq. ethanol v/v). Since the control animals which received the solvent did not exhibit any pharmacological actions, the activities of the drugs will only be described here. The solutions of CPZ, TFP, PER, pentobarbitone sodium and d-amphetamine sulphate were made in distilled water.
II. Their CNS depressant property* was studied by employing the following battery of tests 1) Qualitative assessment of spontaneous motor activity (SMA) ptosis and influence of tactile and auditory stimuli on the mobility of mice by a double blind observational method (11) These observations were made, upto 6 hours at hourly interval, after the intraperi toneal administration of different doses of drugs to a group of eight mice in each. The effects were rated and compared to the group of ten control animals which received the solvent `alone. The doses employed and the observations are recorded in Table 1 .
2) Potentiating effect of pentobarbitone sodium induced hypnosis The procedure followed was that as described by Dandiya and Cullumbine (12) . The experiments were conducted at room temperature (25±1°C). Control animals received the solvent and pentobarbitone (40 mg/kg) only. The test animals were pre treated with different doses of phenothiazine derivatives before administering pento barbitone sodium (40 mg/kg). The duration of sleep was calculated from the time taken by mouse when it had fallen asleep and when it regained the righting reflex. The doses of drugs, number of animals used and the results are enlisted in Table 2 .
* The attitude that quaternary compounds do not cross blood brain barrier , was largely based on the lack of evidence to the contrary. During the past decade, reports have been made with increasing frequency and persistence that quaternaries do reach CNS to a sufficient degree to induce responses. Some quaternary phenothiazines have been reported to possess antitremorine activity which tempt to suspect the validity of the rule that quaternaries are devoid of direct CNS action because of their inability to pass blood brain barrier. Our findings also, seem to invalidate this widely accepted rule. For details in this regard refer Sharma_ 'et al. (10) . 
3) Influence on the fighting behaviour in paired mice
The technique was similar to that of Tedeschi et al. (13) as modified by Dandiya and Menon (14) in all essential details. Pairs of mice were placed on the apparatus and were covered with a bell jar. These were then subjected to a mild intermittent electric shocks. When tested in this way, at least 60% of the randomly selected pairs of mice exhibited two to three fights in one minute. These pairs were then kept in individual cages and were re-examined after one hour of the drug treatment, for the assessment of fighting response. The pairs of mice not fighting even once in one minute were taken as showing no response. All details regarding the drug, .doses, and number of pairs tried are mentioned in Table 3 .
4) Influence on conditioned avoidance behaviour of trained rats
The apparatus used and the procedure followed was the same as described by Cook and Weidley (15) . The unconditioned stimulus consisted of an electric shock of 40 volts through a copper grid floor. Rats were then conditioned so that at the sound of an electric bell, they climb over the ladder kept in a slanting position at the centre of the grid floor of the chamber. During training if the animal failed to respond the sound of the electric bell within 10 seconds, shock was given and the escape response (ER) terminated the shock. Over 90% of rats learned the required response (CAR) after 4 trials daily for five consecutive days and were judged to be fully conditioned. Intra peritoneally administered doses of the test drugs were given to a group of such trained rats. At hourly intervals, for 3 hours after the drug treatment, these responses (ER or CAR) of each animal were tested. One group of rats receiving only the solvent served as a control. The details are recorded in Table 4 . 
Protective effects to the amphetamine toxicity in aggregated mice Albino mice of either sex were divided into twelve grougs of 10 animals each, distribu ting males and females equally in each group. These were kept aggregated in metallic cages (25 cm X 13 cm X 12 cm) having wire meshed walls. In one group of mice, solvent was administered and followed one hour later by d-amphetamine sulphate in a dose of 70 mg/kg given intraperitoneally as suggested by Morpurgo (16) . The, other groups= were pretreated with subcutaneous injections of different doses of test compounds and received the same dose (70 mg/kg) of d-amphetamine (i. p.) after one hour. These groups were then observed at hourly intervals till first four hours, then at 6th and lastly at 18th hour.
The dead animals were removed at the time of each observation. At the end of the experiment, the number of the surviving animals in each group were noted. The results are shown in Table 5 .
6) *Relative solubilities at pH 7.4
The method followed was the same as described earlier by Sharma et al. (17) . The solubilities of the drugs expressed in parts per million are listed in the third column of the Table 6 while the calculated solubility of each drug at pH 7.4, relative to that of CPZ are given in the final column of the same Table. Since the optical densities of the saturated solutions of each compound, at the wave length of the maximum absorp tion, were generally not within the scale of the spectrophotometer, these were diluted as follows The intensity of the response was scored for each animal according to the stages III and IV as described by Wirth et al. (19) and Morpurgo (16) . In stage III the rats were * Though it is difficult to produce parkinsonism in laboratory animals, few means are, however, available to produce symptoms similar to those of parkinsonism (20) . A characteristic property of a neuroleptic drug is the ability to induce catatonic like state in experimental animals, which may be regarded as the counterpart of extrapyramidal reaction in human beings (16) . Therefore, some workers have used a method of "drug induced catalepsy on rats" for an assessment of parkinsonism liability of a drug. In the present study, this method was, however, followed because of the following reason.
Barbeau (21) has proposed the following modification to McGeer's hypotheses: (i) an imbalance in a system linking dopamine-acetylcholine, would result in symptoms like rigidity and akinesia (ii) a disequili brium between serotonin-histamine system would produce tremors and akathisia. Since our aim was to correct the extrapyramidal dysfunction by decreasing the neurohumoral content of acetylcholine (of dopa mine-acetylcholine system), the method of choice to assess and compare the parkinsonism liability should have been to study the drug induced catatonia in rats. It is pertinent here to mention that the percent incidence and frequency of tremors and akathisia caused by phenothiazines has been reported (22) to be less as compared to akinesia and rigidity. This further strengthened our view to increase the antiacetylcholine like activity of phenothiazine tranquillizers. placed with one of the front paws set on a cork of 3 cm height, while the other paw remained on the table. In stage IV, one of the front paws was set on a cork of 9 cm height, the other hanging free. The failure to correct the imposed posture within 10 seconds was considered as the positive catatonic reaction.
Both the stages (III and IV)
were tested on the right and the left sides. Half ('/2) point for each side of stage III, and one (1) point for each side of stage IV were arbitrarily assigned for each positive response. The catatonic reactions were evaluated at hourly intervals, after the admini stration of phenothiazine derivatives, till the fourth hour. The percent catatonic response was employed as a criterion to assess parkinsonism liability of the phenothiazine deriva tives under study. The results are listed in Table 7 . A graphic representation of the comparative intensity of the cateleptic response at 4th hour, induced by three test com pounds (I, 11 III and their parent drugs (CPZ, TFP and PER) are shown in Fig. 3 . 
RESULTS AND DISCUSSION
A contemplation of Fig. 3 and of the results cited in Table 7 would indicate that the catatonic liability of the compounds I, II and III is considerably less as compared to their parent drugs viz. CPZ, TFP and PER. The compound I exhibited only insigni ficant catatonia (24%) till 30 mg/kg dose while CPZ even at a dose level of 10 mg/kg produced 57.3% catatonic reaction. The compound II produced only about 65% cata tonia at a dose level as high as 15 mg/kg which compared well with only 1 mg/kg dose of the parent drug TFP. upto 3 mg/kg, II practically did not produce any significant imbalance of posture (20% catatonia) while TFP, on the other hand, exhibited 100% catatonia at the same dose level. Similarly, compound III induced only 87% catatonia in rats at a dose as high as 10 mg/kg but, PER itself produced equivalent catatonic reaction at a little over 1 mg/kg dose level.
Since these derivatives (I, II and III) offered a marked reduction in the liability of parkinsonism over their parent drugs (CPZ, TFP and PER) it is of interest to draw a conclusion as to what extent do these derivatives are devoid of tranquillizing activity.
In general these derivatives affected SMA to a lesser extent as compared to their parent drugs (cf. Table 1 ). The compound I did not affect SMA, ptosis as well as the response of tactile and auditory stimuli at 3 mg/kg dose level. Ptosis and significant loss of SMA could only be observed at a dose of 10 mg/kg while response to tactile stimuli was still normal. With compound II, though SMA was lowered at a little higher doses (e.g. 3 mg/kg of II compared well with 1 mg/kg dose of TFP), the response to tactile stimuli was still not lost. Similar was the case with compound III and PER. A comparison of the potencies of all the six phenothiazines to potentiate pentobar bitone sodium induced hypnosis, indicated that it was not much altered in case of II and TFP or III and PER, but I has a markedly decreased ability to induce sleep as compared to its parent drug CPZ (cf. Table 2 ).
According to Tedeschi et al. (13) "the fighting behaviour in paired mice" is a useful test for the evaluation of centrally acting muscle relaxants like meprobamate. Turner (23) has however, suggested that this test is a more sensitive index for evaluation of the tranquillizing property. These views drew our interest in this technique. It was found that at a dose as low as 1 mg/kg of TFP which could significantly block CAR in rats failed to abolish fighting behaviour in paired mice till 5 mg/kg dose was employed (58.3% block). CPZ was found to be more effective than TFP in blocking the fighting response, because 3 mg/kg dose of CPZ could block 25% fighting response which was blocked by the equivalent dose of TFP at all. As CPZ is a weaker tranquillizer and a stronger sedative than TFP (24) , it provides an additional evidence that this method is not an appropriate method for evaluating tranquillizers of phenothiazine series at least. Our findings are consistent with Tedeschi et al. (13) and thus the tranquillizers like phenothiazines can abolish this response only in doses which cause motor incapacitation and as such this technique is unsuitable for testing tranquillizing property.
As is evident from Table 4 a delayed onset of activity was observed with I, II and III as compared to their parent drugs viz. CPZ, TFP and PER. The compound I at a dose level of 10 mg/kg (50% block of CAR) compared well with 3 mg/kg dose of CPZ (50% block of CAR) ; thus indicating that it was about three times less potent than CPZ. Trifluoperazine (TFP) at 1 mg/kg dose exhibited 90% block of CAR while 83.3% block of CAR was obtained at a dose of 3 mg/kg of compound II ; showing that the latter was approximately one third as potent as TFP. Both compounds III and PER at 3 mg/kg dose did not exhibit any marked difference in the activity, though the former was definitely less potent than the latter. Interestingly, all the three derivatives (I, II and III) blocked the escape response (ER) to a considerably lesser extent as compared to their parent drugs (CPZ, TFP and PER). Though less potent than their parent drugs, these compounds can prove to be better drugs owing to their negligible incapacitation of motor function.
The effects of these six phenothiazine derivatives were studied on amphetamine toxicity in aggregated mice (cf. Table 5 ). It was observed that PER and III were equi potent in providing protection to the toxicity. II at a dose of 3 mg/kg offered 20% protection which could be obtained by giving 1 mg/kg dose of TFP ; showing thereby that it was one third as potent as TFP. The compound III was found to be roughly about 3 times less potent than CPZ as its 10 mg/kg dose offered 30% protection which was obtained by 3 mg/kg dose of CPZ.
A perusal of Green (18) has determined the solubilities at temperature (24±1°C) using the buffer (pH 7.4) as suggested by Gomori (25) ; while in the present study the solubilities were determined at (31 ± l °C) using the phosphate buffer (pH 7.4) (26) . Moreover some workers have reported that the aminoalkylphenothiazines have a high surface activity and a tendency to form miscelles (27, 28) . Thus some supersatura tion might have occurred during the precipitation of the free base from the solution during the preparation of the saturated solution of the drug in the buffer. As a con sequence, the values of true solubilities would apparently be lower than those obtained by our procedure. The values of relative solubilities of all the test compounds are given in the final column of Table 6 . It is evident that III have the relative solubilities of 0.83 and 0.60 respectively i.e. they fall in a group of potent tranquillizers while I with a relative solubility of 4.58 appears to be a week tranquillizer. These findings are con sistent with Green's (18) observations and support the pharmacological data at least qualitatively.
From the results discussed above it is apparent that the tranquillizing property of II is one third to that of TFP but 3 mg/kg dose of the former (II) produced 20% catatonia, while only 1 mg/kg dose of the latter (TFP) exhibited 65% catatonia ; equivalent dose (3 mg/kg of TFP exhibited 100% catatonia. Similarly, although, lesser potency was ex hibited by III than PER, the latter even at a dose of 1 mg/kg induced catatonic reactoin equivalent to 10 mg/kg dose of the former (PER). In case of I, though the catalepsy liability was almost negligible, it also lost the tranquillizing ability to a greater extent compared to CPZ. It could bring about tranquillization only when a dose of as 10 mg/kg was employed.
Therefore it could be speculated that the tranquillization potency it also decreased along with the decrease of parkinsonism liability. But this decrease is not proportional because, both II and III although exhibited little decrease in tranquillizing activity, there was a marked reduction in the catatonic liability as compared to TFP and PER respectively. Thus it seems that it is possible to decrease parkinsonism liability greatly, with a little loss of tranquillizing activity and probably a positive correlation between the extrapyramidal reactions and the antipsychotic activity does not exist. Perhaps, minor disturbance of the extrapyramidal tract are, however, always associated with tranquillization. Finally these studies indicate that diphenacyloxime trifluoperazine dibromide (II) and diphenacyloxime perphenazine dibromide (III) may prove to be promising therapeutic agents. 
